Competitive ELISA for detection of antibodies to porcine reproductive and respiratory syndrome virus using recombinant E. coli-expressed nucleocapsid protein as antigen.
The 15 kDa nucleocapsid (N) protein is the most abundant protein of the porcine reproductive and respiratory syndrome virus (PRRSV), and is highly antigenic, which therefore makes it a suitable candidate for the detection of virus-specific antibodies and diagnosis of the disease. In this study, complementary DNA corresponding to the entire N gene of the IAF-Klop strain of PRRSV was cloned into the pGEX-4T-1 vector, and the N protein was expressed in Escherichia coli fused to the glutathione S-transferase (GST) protein. The resulting GST-N recombinant fusion protein was purified by affinity chromatography and used as antigen for serological testing by indirect enzyme-linked immunosorbent assay (ELISA). Two anti-N specific monoclonal antibodies (MAbs) (IAF-K8 and IAF-2B4), obtained following fusion experiments with spleen cells of BAlb/c mice that were immunized with the purified virus, were used in a competitive assay to increase the specificity of the ELISA. Both MAbs were found to be directed against highly conserved conformational epitopes of North American isolates of PRRSV. Optimal concentration of GST-N protein was determined by checkerboard titration, using hyperimmune pig antiserum to the homologous PRRSV strain, and corresponded to a range of 0.1-0.5 microg protein per well. When tested on 95 sera from pigs that were experimentally infected with the IAF-Klop strain, the competitive ELISA (K8-ELISA) was capable of detecting anti-PRRSV antibodies in 86.7% (65/75) and 92.6% (63/68) of pig sera known to be seropositive by indirect immunofluorescence (antibody titers >16) and a currently used commercial ELISA (HerdCheck(R); Idexx), with specificity values of 100 and 96.2%, respectively. When tested on clinical samples (542 sera) from 28 positive and 28 negative pig herds, the K8-ELISA performed in a similar way to HerdCheck(R) and immunofluorescence (IF) tests as shown by kappa values of 0.762 and 0.803. The sensitivity and specificity of K8-ELISA were 100% on a herd basis, whereas sensitivity values of 80 and 82% with a specificity of 98.7% were determined on an individual basis in comparison with HerdCheck(R) and IF tests.